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CompoaHe lnk<jet and magnelic reoonffhg sheet 



I A compo^ fnk-Jet and magnetic recording sheet capatile recording visible Ink Images and magnetic 
imag&fi and havfng an excellent aurface strength. Includes (A) a composfta substrate sheet having (a) a 
support ehoet having a thickness of 20 to 350 p4ti and a bending sUfTness of 1000 to 3000 mgf and (b) a 
magnetic recording layer coated on the support sheet and including magnetic partidee dispersed in a 
binder r^sin, and (B) an ink^eceMng layer coated on the oompoeite suhstrete sheet and Including 
amorphous siltoa parlides dispersed in a binder resin. 
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BACKGROUND OF THE INVENTION 



1. Fietd of the Inventkin 



Th9 present invention relates to a composite lnk*jet and n^gnetio reoordfng sheet 
present invention relates to a oomposite recording sheet oapable or recording magnetic lijifbrmatlon 
verting a portion of the magnetic information to visible ink Jetted Images by using an 

The composite ink jet and magnetic recording sheet of the present Invention Is useful 
merchandise coupon cards, prepaid cards, and various automatic system oards» Ibr 
cards. 



rexar iple, 



More particularly, the 
and of con* 
ink>-Jet printer. 
for coupon tickets, 
I. highway coupon 



at luecus J 



2. Description of the Related Art 



discloses ( 



Due to recent developments in the performance of, for example, printing speed, 
density (chroma)* of ink-jet printers, the reoording sheets for the printer are required to 
erties, for example* a high speed absorption, high absorption capacity and appropriate ^pread 
ingly, coated recording sheets having a Ink-receiVing layer formed on a surface thereof 

For example, Japanese Lfnexamined Paterit Publication (Kokai) No. 62*156,084 
producing an ink-jet recording medium containing frne synthetic silica partteles and havir^g 
absorption, an excellent color reproducibility and a high optical density. Namely, to meet 
requirements. It Is usual to provide a coated layer containing, as a prindpal component, a 
a high Ikiukl absorptton, for example, fine aynthetic siik^a partldes, and fbrmed on a 
Ing, as a principal component, cellulose pulp. 

Recently, various prepaid cards, fbr example, telephone cards and train cards are 
thus ttie prepaid oards have attached public attention. Namely, the prepaM caids are ra 
rioue traffic businesses and distributton businesses. 

The prepaid ciards are magnetio reoording cards* The rapid spread of the maj 
to the following advantages: 

(1) The magnetic recording layer has a high Infbrmation storage capacity. 

(2) The information stored in the magnetic recording layer can t>e easily and precisely 
(d) The cards can be easily handled by an automatic wicket machine or ticket vend^g 
<4) Fractional sunns of money can be dealt with, 
^} The oBids are an effective laborsaving device. 

Uaually; the balance of the prepaid card is indicated by a hole-punching method, 
method, etatks recording method. Ink printing method, dta^o^uplicating method or 
method. The hole punching method is disadvantageous in that the card per se can noi 
blance thereon and thus the utilizatfon history of the card Is not definite and punch wast^ 
reading or writing device. 

The other recording methods except for the thermosensitive recording method are 
these methods require developing and fixing steps, and thus the recording apparatus 
the recording cost is high. 

The thermosensitive recording method Is advantageous in that no-developing and 
sary and the reoording apparatus is relatively small and Is effective for laborsaving. However, 
disadvantageous in that the persistency of the recorded images is not always satisfactory, 
recorded Iniages are not dear due to a sticking phenomenon of a thermal head. 

In view of practical use conditions, the prepaid cards are required to have a higher w^ter- 
reslstance, recording surface strengtli. curl-resistance, n>echanlcal strength and durability than 
recording sheets for a printer. Also, the prepaid cards have the same value as cash, 
of the prepaid oards are usually made Tram plastic films or synthetic paper sheets havnig 
thus are different from popular paper sheets. Although this type of support sheet has a 
the support sheet comprising, fbr examfMe. a polyester. Is disadvantageous on a high 
darr^ging an rndnerator using to burn used card due to a high temperature derived from a 
thereof. Where vinyl chloride polymer film is used for the support sheet, the cost for th€ 
However, the inclneratbn of the used prepaid cards results m die generation of a hannfpi 

The synthetic paper sheet has a high water resistance and causes little or no 
and thus Is widely used for the support sheet of the prepaid card. However, the synthetl 
advanfaageous In a low heat resistance. Therefore, wlien a reoording sheet for prepaid 
synthetic paper sheet is used In a printer using a thermal head, fbr example, a thermosei^ithre 



high 



oands 



resc Ivlng power and color 
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read, 
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tern, the support sheet sometimes shrinks due Id the heat applied by the themwl head 
operation, and thus the recording sheet pannot smoothiy travd in the printer and the ii 
cisefy printed on the recording sheet. ' 

Further, when the prepaid caixlis left to st^nd in a high temperature environment, or 
recording layer for Indicating the l>alaiice of money and a magnetic recording layer are 
sheet, at a high tempefature, the prepaid card sometirnes shrinks, curls or wrinkles. 

Usuaiiy, the n^netic recording iayer and/or the blance^indrcating layer (visible ii 
the prepaid card are printed with a desired pattern. If the printed prepaid card is producbd 
the printing is carried out by using an industrial printing process, for example, an offset planting 
ever, when the printing is applied to a small nun)l>er of prepaid cards, the printbtg cost 
9ome conventional prepaid ^rds are difTiciilt to be coior-printad. Aiso, sometimeSp it Is 
prfnt one surface of the card with a desired pattern and color, and thereafter print t>otr 
other surface of the card with a desired pattern and cotoc IHowever. in the convention^ 
the prepaid cards, it is impossible to print ^e card at a desired stage. 

Accordingly, there has been a strong demand for a new type of magnetic recording 
abov^-mentioned disadvantages* 



during the recording 
intages cannot be pre- 

% 4ien a vlsltvle image- 
formed on a support- 
mage-record ing layer) of 
in large numbers, 
process. How- 
becomes high. Also, 
r^uiiad to previously 
the surfaces or the 
printing system for 

sheet free from the 



sheet capable 
dstng an aqueous Inic 



SUty^MARY OF THE INVENTION 

An object of the present hvention is to provide a composite Inkjet and magnetic reocj^cding 
of recording magnetic informafiQn and of printing visible images with a high quality by 
jet printer at a high speed. 

The above-mentioned object can be attained by the oompostte InkJet and magnetic recording sheet of the 
present invention, which comprisBS: 

(A) a composite substrate sheet comprising (a) a support sheet and (b) a magnetic rabording 
on a surface of the support sheet and comprising magnetic particles and a binder re 
(D) an Ink-recehHng layer formed on a surface of the composite substrate sheet 
phous silica particles and a binder resin, 

the support sheet having a thtekness of 20 caf Sl^O pm and exhibiting a bending stiffihess 



I aiid 



In an embodiment of the oomposfte ink jet and magnetic recording sheet of the 
receiving layer is arranged on a surface of the support sheet of the composite substrate 

In another embodiment of the composite ink jet and magnetic recording sheet of tti 
the ink<Mceiving layer is arranged on a surface of the magnetio recording layer of the 
sheet 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 1s an explanatory cross-sectional profile of an embodiment of the composite 
recording sheet of the present invention, 

Fig. 2 is an explanatory cross-sectional profile of anotlier embodiment of the 
netic recording sheet of the present Invention, and 

Rg. 3 Is an explanatory cross -sectional profile of still another embodiment of the 
magnetic recording sheet of the present invention. 



composite 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



I composite 



sutistrate sheet 
of the support sheet 



In the composite ink jet and magnetic recording sheet of the present invention, a 
(A) comprises (a) a support sheet and (b) a magnetic recording layer formed on a surface 
and an ink-receiving layer (B) fc^med on a surface of the composite substrate sheet (A). 

The support sheet usable for the present invention is preferably selected from non-cjoated 
for example, fine paper sheets, moderate papersheets and recycled papersheets which 
pulp and by a neutral paper-making method or an aoid paper-making method^ coated pajper sheets 
coating layer comprising a pigment and a binder resin, for example, art paper sheets; m 
paper sheets comprising a pkii^lity of thermoplBstIc resin films each containing 8 to BB 
organic fine pigment particles, for example, calcium carbonate, anhydrous day, diatomadeous 
silica particles, each oriented monoaxially (in one direction) or diaxiaJly (in two direction^} 
at right angles, and laminated on each other; and synthetic and natural rssln films. 



iayer formed 
sin; and 
comprising amor- 



of 1000 to 3000 
preaejnt Invention, the ink- 
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a present invention, 
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ink let and magnetic 
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by weight of an in- 
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The nnultilay«r^ synthetic paper dheet includes a Ihree-lsyemd «ynthstic paper sh^et 
thevmopiastrc resin film and mono-axially or di-axially oriented papep-like front and 
films laminated on the front and back surfSace of the base filn% and four or more-layered 
comprising the similar base, front and back thennopiastto resfn filme to those of the 
paper sheet and at least one addittonat layer having, for example, an enhanced whitene^ 
oriented diaxlally. and laminated on the front and/or back film. 

The content and type of the inorganic pigment are established in corksideratran of the 
and opaqueness. The synthetic paper sheet may be an opaque sheet or semi-transparent 
paper sheet 

The thermoplastic resin for the synthetic paper sheet comprises e itiember selected ijrom 
fdr example, polyethylene, polypropylene, ekhylenepropylene copolymers, and ethylene -vinyl 
mers and mixtures of at least two membe rs selected from the atxyve-mentkined polymer » and copdymecs 
polystyrene and acrylic acid ester polymers and copolymers. 

The basis weight of the support&heet is variabte depending on the final use of the re${ulting 
and is not limited to a specif lo range thiereof. Preferably, the basis weight of the supper: 
of from 1 00 to 300 Q/mz. 

The support sheet usable for the present invention exhibits a bending stiffness of 
bending stiffness of paper or t>oard material is also referred to as a Gurley stiffness. 

The bending stiffness of a specimen sheet can be determined by a Gurley method 
following equatton: 



comprising a base 
ba^ thermoplastic resin 
synthetic paper sheet 
ttfree-layered synthetic 
or ^oth erf unction. 

degrees of whiten ess 
sheet like a tracing 

pdydef in resins» 
acetate oopoly^ 
and 

recording sheet 
sheet Is in the range 

l|300tO3000 mgf.The 

and Is defined by the 



Bending stiffness (mgf) - ^••^ 



ttie; 
must rated I 



exoessively 



wherein E represents a Young's modules (mlM/mm^ of a spedn^n, t represents a 
c)men» b represents a width (mm) of the specimen and L represents a length (mm) of 

The bending stiffness can be measured by using a Gurley stiffness tester as 
Japan TAPPI, paper and pulp test method No. 40-83. 

If the bending stiffness of the support sheet is less than 1000 mN, the 
is unsatisfactory in stiffness thereof and the resultant composite card 
is easily folded or bent and thus Is unable lo exhibit a necessary function for a recording 
ing stiffness is more than 3000 mN, although the resultant composltB lecording sheet 
Isfactory resistance to folding arxf bending, this excessively stiff composite sheet or canji 
elting property in a printer and sometimes the printed images become unclear. 

The support eheet usable for the present invention has a thickness of 200 to 350 

If the thickness is less than 200 ^m, the resultant composite recording sheet or card 
resistance to bending or folding and thus is usdess as a practical composite recording 
the thickness is more than S50 ^m, the resulted composite mcording sheet or card exhitMt 
property in a printer and becomes costly. The composlta InkJet and magrietic recording 
present invention can be printed with a desired pattern and color. However, the 
causes the resultant composite recording sheet or card to exhibit a raduoed operating 

In the composite ink jet and nvagnetic recording sheet of the present invention, a 
is formed on a surface of the support sheet so as to provide a composite substrate 

The magnetic recording layer comprises magnetic particles and a binder resin. The rr 
ferably comprise at least one member selected from yiron oxide particles, 
tides, t>arium ferrite particles* and chromium oxide particle. 

The binder resin for the magnetic recording layer preferably comprises at least one 
the group consisting of polyvinyl atoohol and it's denvatives, proteins, for example, 
copolymers, methyl methacrylate-butadlenB copolymers, styrene-butadiene-methyl 
mers» pdyecrylic resins polyvinyl acetate resins, poiyurethane resins, polyvinyl chloride re 
and vinyl chloride-vinyl acetate copolymers. The water-rnsoluble polymers, copolymers 
the state of a latex or an aqueous emulsksn. 

The magnetic recording layer Is formed by coating a coating liquid containing the 
the binder resin dispersed, emulsified and/or dissolved in an aqueous medium or an 
of the aqueous medium is advantageous from an economical point of view, 
pffses at least one member selected from toluene, xylene, and methylethylketone, 

The magnetic recording layer is formed by coating the coating liquid on a surface 
using conventional coating apparatus^ for example, a bar ooater, roll coater or air knife 

The amount of the magnetic recording layer is variable depending on the final use 
cording sheet. Preferably, the magnetic recording layer is provided in an amount of 25 
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In, for example, 



to 



resultant com^ osite recording sheet 
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Jn the composite Ink Jet and magnetic recording sheet of ttie present invention, an ink-receiving layer is 
formed on a surface of the oomposte substrate sheet namefy on a surface of the support sheet free from the 
magnetic recording layer or on the magnetic recording layer surface. 

The ink-receiving layer comprises fine amorphous silica particles and a binder resin. 
s The amorphous siliea particles can be produced by a wet process or a dry process. In the wet ennorphous 

silica^pfDducing process, the fine amorphous silica particles are produces by neutralizing an aqueous solution 
of sodium silicate with an acid so as to precipitate or gdate the amorphous silica part]ote&. This wet method 
includes a predpftation method and a gelatbn method. In Ihe dry process, sificon ietrechloride is used as a 
starting fnatenal, burnt together with hydrogen and oxygen so as to deposit silica partides. The amorphous 
10 silica Is a so-called white carbon and Is referred to as silicic anhydnde or hydrous silicic acid. These silicic acid 
is also utilised for aluminum silicate and magnesrum silicate. 

The amorphous sil lea particles preferably have an average size of 0.5 to 1 6 pm. Also, the amorphous silica 
partides to be contained in the inl^-receiving layer preferably have a high oil absorption of, for example, 100 
to 400 ml/1 OOg. 

19 The amorphous silica partides may be used together with a small amount of at least or» other pigment, 
for example, zeolite, calcium carbonate, d'tatomaceous rarth, l(aoiin, anhydrous clay, talo, aluminum l^droxide 
and organiq pigments, for example, plastic pigments, which are usable for usual paper coating. 

The amorphous silica panicles are preferably contained In a content of 30 to 80% by weight based on the 
total weight of the ink-receiving layer. If the content is less than 30% by weight, ttie resultant ink-receiving layer 

20 exhibits an unsatisfactory ink-at>sarption. Also, the content of the inorganic pigment partkstes is more than 80% 
by weight, the resultant ink-reoerving layer exhOHts an unsatisfactory mechanical strength. 

S ince tne composite re cording sheet of the present invention has a different use than that of a conventional 
ink Jet recording sheet and Is used for prepaid cards which are often exposed to an external foica causing (hem 
to be rubbed or scratched, the ink-receivtng layer must have a high resistance to abrasion and scratching so 

IS that it can be always clearly printed. 

The binder resin for the ink-receiving layer preferably comprises at least one member selected from the 
group consisting of polyvinyl aiooho). it's derivatives, proteins, for exampie, casein, starch and ifs derivatives, 
styrene-butadiene copolymers^ methyl methacrylate-conjugated diene copolymers, for example, methyl me- 
thacrylate-butadiene copolymers, acrylic polymers, for example, acrylic acid ester palyrriers and copolymers 

30 and methecrylic acid ester polymers end copolymers, vinyl compound polymers, for example, ei^ylene-vlnyl 
acetate oopotymers, derivatives of the above-fnentioned pdyrners and copolymers modified witfi at least one 
functional groups for example* cart>oxyl group or cationic group, thermosetting resins, for example, meiamrne- 
formaldehyde resins and urea-formaldehyde resins, maleio adydride copolymers, pdyacrytainide resins, poly- 
uiiethane resins, unsaturated polyester reslns, polyvinyl bulyryf resinsand alkyd resins. The water-insoluble 

3S polymers, copolymers and resins are employed In the state of a latex or aqueous emulsion. 

The above-mentioned specific birKler resins have a satisfactory adhesion to the pigment partides ar>d an 
excellent affinity to the lnk« and thus are contributory to enhancing the Ink-receiving (absorption) properly of 
the ink*<eceiving layer. 

In the {nk-receMng layer of the present inventtoa the binder reshn is preferably contained In a content of 

40 20 to 70% by weight more preferably 25 to 60% by weight, based on the total weight of the inlcprecerving layer. 
If this content is less than 20% by weigtit, the resultant ink-receiving layer has an unsatisfactory adhesioii to 
the composite substrate sheet, and a poor mechanical strength and thus exhibita an increased risk of abrasion 
or scratching of the ink-receiving layer. When the ink-receiving layer is abraded or scratched, the recording 
functkui thereof is r^duo^ti and the recorded 1nf6rmatk>n is lost. When the content of the binder resin is more 

45 than 70% by weight, although the resultant ink-receiving layer exhibits an enharKjed adhesion to the composite 
substrate sheet the layer exhibits an unsatisfactory ink-receiving (absorption) property due to a decrease in 
the contem of the inorganic pigment particles. 

The composite ink jet and magnetic recording sheet of the present invention obtained by coating a surface 
of the composite substrate sheet with an inkHneoeh^ing layer can be directly used for a practical recording; 

so Otherwise, the composite Inl^ jet and magnetic recording sheet is treated by a super calender or a gloss cal- 
ender to enhance the smoothness of the surfaces of the composite sheet. 

The amount of the ink-receiving layer of the present invention is varfable depending on the final use of the 
composite recording sheet and the Ink'^bsorption, recording characteristics^ persistency and opaqueness re- 
quired thereby. Preferably, the amount of the ink-receiving layer ie in the range Of from 3 to 20 gftn^. If this 

ss amount is less than 3 g/m^, the resultant ink-receiving layer exhibits an unsatisfactory ink-reoelving (absorp- 
tion) property which causes the applied Ink images to be deformed or spread so as to mix the colored inks, 
and to become undear, the necessary drying time for the irtk images to become long, and Ihe parts, for ex- 
ample, conveying rolls, of the printer and hands of the operator to be stained by the ink. if the amount la more 

S 
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than 20 ghn^, the re$ultant inkHneceMng layer cannot be firmly adhered lo the composite substrate sheet due 
to the large thickness of the coat layer, and sometimes cauees an Ink jettni^ nozzfe applied to the coat layer 
to be blocked, and the productkm cost to be too high. 

In an enfibodintent of the composite InkJet and magnetic redordrng sheet of the present invention, the sup- 
a port eheet of the composite substrate sheet comprises a multllayered sheet comprising a plurality of plastic 
resin films. Each of the plastic resfn films comprises a polyolef in resin matrix and an Inorganic pigment dis- 
persed in the matrix and is oriented in at least one direction, for example, monoaxiaJly (.for example, In the 
longitudinal direction) or diaxlaJly (In the longitudinal and transverse directions of the sheet). Also« th9 support 
sheet exhibits a themial shrinkage of 0.5% or less both In the tongitudinal and transverse directions of the sup- 
io portsheet at a temperature of 100*>C. 

The above-mentioned specific support sheet Is contributory to enhancing the quality and the color density 
of the recorded ink images, and the heat resistance of the resultant composite recording sheet 

The thermal shrinkage of the support sheet Is determined by the Heat shrinkage test of JfS K 6734-197S, 
at a tempeiature of 1 0O^C. 

15 If the thermal shrinkage of the support sheet Is more than 0.5% In at least one of the longitudinal and trans- 

verse dk^ctions, the resultant thermel shrinkage produced in the support sheet when an ink-receiving layer 
and/or a magnetic recording layer is formed thereon at an elevated temperature, causes the resultant compo- 
site recording sheet to be curled or wrinkled so as |o obstruct the smooth recording and printing of the com- 
posite recording sheeL 

90 To adjust the thermal shrinkageof themultflayered supportsheetto a level of 0.5% or less, the multilayered 
support sheet Is heat-refaxed without hlrtdering the shrinkage thereof, by tirfnglng the support sheet Into contact 
with a heating medium, for example, a heatir^g roll, so as to release a stress generated when the piastre resin 
films were oriented (stretched) In the production procedure thereof, and still rBtained In the films. Otherwise, 
low thermal shrinkage plastk; resin flints are produced by drawing at a low speed under which subatantieHy 

25 no stress is retained In the resultant oriented fHms. The low thermal shrinkage multilayered synthetic paper 
sheets are available, for example, under the tradertiark of Synthetic Paper KAG, from Ojl Yuka Goseishi K.K. 

In this embodiment, the support sheet is a low thermal shrinkage multilayered potydeHne synthette paper 
sheeL 

The multilayered ^thetlc paper sheet may be selected from (he afbre-mentk>ned three or more layered 
30 synthetic paper sheets in which three or mora thermoptastio resfn films containing fine Inorganic pigment pai^ 
tides oriented mono- ordi^ially, are laminated. The thermoplastic reain b preferably selected from polyofe- 
fine resrns, for example, polyethylene, polypropylene, ethylene-propytene copolymers, and ethylene-vlnyl 
acetate copolymers, and mixtures of at least two members selected from the above-mentk>ned polymers and 
copolymers, polyethylene, and acrylk; acid ester polymers and copolymers. The Inorganic pigment In the mul- 
9S tilayered synthetic paper sheet is preferably selected from calcium carbonate, anhydrous day, dialomaceus 
earth, talc and silica. 

Preferably, the Inorganic pigment Is contained in an amount of 8 to 65% by weight in the plastic resin films. 

In the composite Ink Jet and magnetic recording sheet of the present Invention, the multi-layered support 
sheet of the composite substrate sheet is coated with an ink-recehring layer contalrting amorphous silk^ par- 
tides dispersed in the binder resm. 

in the composite Inkjet and magnetic recording sheet of the present invention as indicated In Rg. 1, a com- 
posite sul36trate sheet 1 has a support sheet 2 and a magneHc recording layer 3. And an Ink-receiving layer 4 
la arranged on the surface of the support sheet 2 free from the magnetic recording layer X In this type of com- 
posite recording sheet the ma£pietic informatnn Is recorded on one surface side thereof and the visible ink 
4S images are recorded on the opposite surface sMe thereof^ 

in another embodiment of the ink jet and magnetic recording sheet of the present invention as shown in 
Fig. 2, an ink-receiving layer 4 is farmed on a magnetic recording layer 3 of a compos jte substrate sheet 1 . In 
tfiis type of composite recording sheet, the magnetic Infiormation and the visible Ink images are recorded on 
One and the same surface side thereof. 
so Also, this type of composite recording sheet is advantageous in that the magnetic recording layer which 

is unavoidably colored, is covered by the ink-receh^Ing layer which nnay be colorless (white) or colored a desired 
color, and thus the appearance thereof Is good. 

In stm another embodiment of the composite ink jet and magnetio recording sheet of the presertf Invention 
as shown in Fig. 3, an rhk-raoehring layer 4 in formed on a magnetic recortfing layer 3 of a composite substrate 
55 sheet 1, and an additional ink-receiving layers Is l^nmed on a support sheet 2 of the composite substrate sheet 
1. 

In this type of composite recording sheet the magnetic information and the visible ink images are reoordad 
on one sur^ce side thereof and other visible ink images are recorded on the opposite sur^ce side thereof. 

6 
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The additional Ink-receiving tayer can be formed In the same manner aft t^at for the above-mentioned fnk- 
receMng layer. 

The inK-receivIng layer and the additfonal Ink-receiving layer preferably comprise the fine amorphovs silica 
parUdes and the binder reein. 

5 

EXAMPLES 

The present invention will be further explained by the following specific examples which are merely rep- 
resentattve and do not in any way restrict the scope of the present invention. 
10 In each cf the Examples and Comparathre Exaifnplea, the resultant composite ink jet and magnetio record- 

ir>d sheet was subjected to the foUowrnd ink jet recording property and card applicability tests. 

The composite recording sheet was subjected to an InkJet recording procedure by using an Inkjet-printer 
{trademark: BJC-80J. made by Canon in Examples 1 and 2 and Comparative or Trademark: Desk Writer-C. 
made by Hewlett Packard) to lest the ink-absorption* color brightness and forwarding property in the printer. 
1$ ofthe composite recording sheet. 



(t) Ink absorption 

The ink absorptton was represented by a time in second necessary to complete the drying of the ink 
printed on the connposite recording sheet 



20 


Drying WtM 


Ink absoiption 


Oass 




5 seconds or less 


Excellent 


3 




More than 5 seconds but not more than 10 seconds 


Slightly unsatisfadory 


2 




More than 10 seconds 


Bad 


1 



(2) Color brightness 

The printing was canled out by using a black ink. a yellow Ink, a magenta Ink and a cyan Ink. The printed 
colored images in each color were observed by naked eye) and evahjated In the following classes. 



Color brightness 


Class 


Bright 


3 


Slightly unsatisfactory 


2 


Bad 


1 



(3) Optical density 

A sol id mark of 2 cm x 2 cm waa printed with a black colored Ink. The optksal density of the black colored 
40 marie was measured by a McBeth optical density tester. 

(4) Print quality 

The quality of the printed Images was evaluated Into the following classes, 



48 



Print quality 


Class 


Good 


3 


Satisfactory 


2 


Bad 


1 



(5) Offset print-applicability 

The composite recording sheet was subjected to an offset printing tester. The offset prini-applfcabllliy 
was evaluated Into the following classes. 

55 



7 
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Offset print-appficabirity 


Class 


The printed images were excellent 




The printed images were satisfactory 


2 


The printed images were unsatisfiactory 


1 



(6) reeding property 

Ten composite recording sheets were placed in a sheet feeder of the printer, and automatically sup^ 
plied Into the printer printed and delivered. The feedfrig property oTthe sheets were observed and classic 
f ied as follows. 



Feeding property 


Class 


Ail ten sheets were smoothly passed through the printer 
6 to 9 sheets could smoothly pass thiough the printor 
0 to 0 sheets oould smoothly pass through the printer 


3 
2 
1 



20 The appilcabiiity of the composite recording sheets to cards was evaluated by a surface strength and fofd- 

tng endurance thereof. 
(1} Surface strength 

The surfaces of the composite rm^itfing sheet vrare rubtsed with a finger nail and the results were 
evaluated as follows. 



Surface strength 


Class 


No peeling oeeurrad 


3 


Slightly peeled 


. 2 


Completely peeled 


1 



(2) Folding endurance 

The folding endvianoe test was carried out in accordance with %fJS P 8115 - 1976 by a MIT tester. 



as 


Folding endurance 


Class 




Foldlrg number at break %va8 more than 100,000 




3 




Foldfng number at break was 1,000 or more but less than 100,000 




2 


40 


Folding number at break was less than 1«000 




1 



The resistance of the composite recording sheet to curling was determined by placing the sheet on a hor- 
izontal plane and an average of heights In mm of the four corners of the sheets was measured. 

The thermal shrinkage of the support sheet was measured in accordance with Japanese industrial Stan- 
dard (JJS) K 6734. 

Example 1 

Apulp slurry for paper making was prepared by mixing 20 parts by weight of precipitated calcium carbonate 
Into an aqueous slunry of 100 parts by weight of a hard wood bleached kraft pulp, adding 2 parts by weight of 
catkmio staroh and 0.3 part by weight of an alloenyl suocinio anhydride neutral sizing agent and fully stining 
the mixture. The pulp slurry was fed to a multi cylinder type Fordllnear paper machine, the resultant wet paper 
was dried to a water content of 1 0% by weight a sotutton of 7% by weight of oxidirad starch In water was applied 
in a dry weight of 4 g/m^ to l>oth the surfaces of the dried paper by using a size press machine, the sized paper 
was dried to a water content of 7% by weight The resultant fine paper sheet had a basis weight of 200 g/m^ 
and a thickness of 210 lun and exhibited a bending (Gurtey) stiffness of 1240 mgf- A coating tiquld (I) fcr an 
Ink-racehring layer and a coating liquid (II) for a magnetic reconling layer were ptopared in the follawing contw 
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posWons. 



Coating liquid (I) 


Component 


Part by we'r^ht 


Pino amorphous silica particles (Trademaric Fineseal, made by Totojyama Soda K.K.) 
Polyvinyl alcohol (Trademaric R-1130, Kuraiay) 


100 
40 



10 



15 



Coating llquM (11) . 


Component 


Part by weight 


r-iron oxide 


100 


Polyvinyl alcohol 


20 


Styrene-bufladiene copolymer latex 


15 



20 



20 



90 



3$ 



The coating liquid (I) was coated on a surface of the fine paper sheet by using ia testing bar coater and 
dried to provide en Ink-receiving layer having a dry weight of 11 gfmK Then* the coating liquid (II) was coated 
on the opposite surface of the fine paper sheet In the sannd manner ae mentioned above and dried to provide 
a magnetic recording layer having a dry weight of 40 g/nr^. 

A oonrtposite ink jet and magnetic reconfing sheet was obtained. 

Test results are ahown in Table 1. 

Example 2 

A composite Ink Jet and magnetic recording aheet was produced by the same procedures as in Example 
1 with the following exceptions. 

The fine paper used as a support sheet was reptaoed by a multilayered synthetic paper sheet which was 
available undertha trademark of Yupo FPG-300, from Oji Yuka Gosetshi KK., contarna an Inorganio plgntent, 
and had a bending (Gurley) atlffneaa of 2830 mgf and a thlcknesa of 300 (un. 

An ink-receiving layer was formed in a dry weight of 12 g/m^ by coating a surface of the multilayered syn> 
thetfe paper sheet with the coating li(pruid (1) by using a testing bar coatar, and drying the coating layer. 

A magnetic reooiding layer was fbnmed in a dry waightof 30 g/m? by coating the coating liquid (II) on the 
opposite surface of the rmiltil^ered aynthetic paper ahee( and drying the coating layer. 

Test results are ahovm In Table 1. 



45 



so 



Comparative Exanple 1 

A composite InkJet and magnetic recording sheet was produced by the same procedures as In Example 
1 with the following exceptions. 

The same fine paper sheet as in Example 1 was treated with a calender. The resultant support sheet had 
a bending (Ouriey) stiffness of 870 mgf and a thickness of 185 pm. 

An ink-^oaivlng layer was formed In a dry weight of 11 g/m^ by coating a surface of the calendered support 
sheet with the coating liquki (1) and drying the coating layer 

Also, a magnetic recording layer was formed In a dry weight of 35 g/m* by coating the opposite surface 
of the calendered support sheet viHth the coating IH)uld (fl) and drying the coating layer^ 

Test results are shown In Table 1. 

Compamtive Example 2 



55 



Apulp slurry forpaper-makJng was prepared by mbdng 20 parts by weight of precipitated calcium carbonate 
Into an aqueous slurry of 10Q parts t>y we^t of a hard wood bleached kraf t pulp, adding 2 parts by weight of 
catlonic starch and 0.25 part by weight of a ketene dimer neutral sizing agent and fully stirring the mbcture. 
The pulp slunry was fed to a testing paper machine to propers a fine paper sheet The resultant fine paper 
aheet had a basia weight of 350 g/n^ and a thickness of 395 tun and exhibited a bending (Gurley) stifftiesa of 
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3200 mgf. 

The fine paper sheet was subjected as a support sheet to the same composite Inkjet and magnetic re- 
cording sheet-producing prccedures as in Example 1 with the fdlowing exceptions. 

The coatmg liquid (I) v»ra$ coaled on a surface of the fine paper sheet by using a testing l>ar coeter and 
dried to provide an ink-receMng layer having a dry weight of 9 gfmK Then» the coating tlquM (II) wfis coated 
on the opposite surface of the fine paper aheet In the dame manner as mentioned above end dried to provide 
a magnetic recording laysr having a dry weight of 30 g/m^. 

A composite Ink jet and magnetic recording sheet was obtained. 

Teat results are shown in Table 1. 











Table 


1 








Xrem 


Ink 

absorp- 
tion 


color 
bright- 
ness 


Feeding 

property 

In 

printer 


Surface 
strength 


Folding 
endur- 
ance 


20 


Example No. 














Example 


1 
2 


3 
3 


3 
3 


3 
3 


3 
3 


3 
3 


29 


Coinparat:jLve 
Example 


X 
2 


3 
3 


3 
3 


3 
1 


3 
3 


1 
3 



Table 1 dearly icate^ that the composite recording sheets of the Examples of the present invention ex- 
hibited saliafaotory ink absorption, ink color brightness and surface strength ainnilar to those of the Compar- 
^ ative Examplee and significantly superior feeding property in the printer and folding endurance in comparison 
with those of the Comparativs Examples. 

Example 3 

^ A support ^aet was prepared by heat treating a muftilayered synthetic paper sheet (available under the 

trademark of Yupo PPc^200, made by Oj! Yuka CoselshI K.K.) comprising diaxially oriented. Inot^anlo pigment- 
containing polypropylene films having a thickness of 200 ^m. 

The heat-treated support sheet had ttiermal shrinkages of 0.5% in the longitudinal direction and 0^% in 
the transverse direction thereof, a thicknesa of 200 tim and a bending (Gurley) stiffness of 1110 mgf. 

4a A coating 1 Iquld (III) for an Ink-receiving layer and a coating lk|ukl (IV) fbr a magnetw recording layer wera 

prepared rn the following oomposilions. 



Coating Ikiukf (III) 


Component 


Part by weight 


Fine amorphous silica partfciee (Trademark: MIzukasil, made by Mizusawa Kagakii 
KIC) 

Polyvinyl alcohol (Trademark: R-1130, Kuraray) 


100 
40 



50 



55 
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Coating liquid (iV) 


Component 


Part by weight 


r-iron oxide 


100 


Pofyvinyt afcohol 


20 


Styrone- butadiene (^polymer latex 


15 



10 The coating liciuid (Jll) wd9 coated on a surface of the support sheet t^y using a testing bar coater and dried 
to provide an ink-reoeiving layer having a dry weight of 12 g/m^. Then, the coattng liquid (IV) was coated on 
the opposite surface of the support sheet in the same manner as mentioned above and dried to provide a mag- 
netic reoording layer having a dry wer^ of 30 g/m^. 

A composite Inkjet and magnetic recording sheet was obtained. 

IS Test results are shown In Table 2. 

Example 4 

A oomposite Inkjet and magnetic repording sheet was produced by the same procedures as in Example 
20 3 with the following exceptTone* 

The support sheet consbted of a low thermal shrinkage nnijltllayered synthetic paper sheet which was 
available under the irademark of Yupo KAG-290. from OJl Yuka Goselshi ICK., contains an Inorganic pigment, 
and had a bending (Qurley) stiffness of 2663 mgf. thickness of 250 |un» and thermal shrinkages of 0.45% In 
the longitudinal direction and 0,10% In the transverse directton thereof. 
S5 An Ink-receiving layer was formed In a dry weight of 11 g/m^ by coating a surface of the support sheet 

with the coating liquid (III) by using a testing bar coater, and drying the coating layer. 

A magnetic recording layer was formed in a dry weight of 30 g/m^ by coating the coating liquid (IV) on the 
opposite surface of die mufOlayered synthetic paper sheet and drying the coating layer. 

The test results are ehown In Table Z , 

Example 5 

A composite Inkjet and magnetic recording sheet was produced by the same procedures as in Example 
3 with the following exceptions. 
35 The support sheet consisted of a low thennal shrinkage multilayered synthstio paper sheet which was 

available under the trademaric of Yupo KAG-200. from Oji Yuka Coselshl ICK., contains an inorganic pigment, 
and had a bending (Gurley) stiffness of 1065 mgf. thickness of 200 ion, and thermal shrinkages of 0.39% in 
the longitudinal direction and 0.07% in the transverse direction thereof. 

An ink-receiving layer was fomned in a dry weight of 9 g/r^ coating a surface of the support sheet with 
40 the coating liquid (III) by using a testing bar coater. and dr^ng the coating layer. 

A magnetic recording layer was formed In a dry weight of 35 g/m^ by coating the coating liqukl (IV) on the 
opposite surfece of the multilayered synthetic paper sheet and drying the coating layer. 

The test results are shown in Table 2. 

45 Comparative Example 3 

A oomposite Inkjet and magnetic recording sheet was produced by the seme proceduree as in Example 
3 with the loitowing exceptkms. 

The support sheet consisted of a multilayered synthetic paper sheet which was available under the trade- 
^ mark of Yupo rPG-200, from Oji Yuka Goselshi K.K., contains an inorganic pigment, and had a bending (Our- 
ley) stiffness of 1110 mgf» thickneas of 200 i^m, and thenrval shrinkages of 1.30% In the longitudinal direction 
and 1.09% In the transverse direction thereof. 

An ink-receiving layer was formed in a dry weight of 10 g/m^ by coating a surface of the support sheet 
wtth the coafing liquid (111) by using a testing bar coater, and drying the coating layer. 
55 A magnetto recording layer was formed in a dry weight of 35 g/m^ by coating the coating liquid (iV) on the 

opposite surface of the support sheet and drying ttie coating layer. 

The test results are shown in Table 2. 



11 
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Comparative Example 4 

A magnetic recording sheet was produced by the emne proceduree as in Example 3 with the following ex- 
ceptions. 

5 The Ink-receiving layer wee not provided on the support sheet 

A magnetic recording layer was formed \r\ a dry weight of 35 g/m^ by coating the coating liquid QV) on the 
opposite surface of the support sheet and drying the coating layer. 
The test results are ahoiwn in Table Z 





Inic 

absorp- 
-Lion 


Optical 
density 


Curl 


Thcirxaal shrinkage of 
support rliebt ( % ) 










Longitudinal 
direction 


Transverse 
direction 


Example No • 








(mm) 






Example 


3 


3 


1*37 


0 


0.50 


0.30 




4 


3 


1.38 


0.2 


0.45 


0.10 




5 


3 


1.41 


0.1 


0.39 


0.07 


Comparative 
Example 


3 
4 


3 
1 


1.39 
1.35 


5,1 
0.1 


1.30 
0.50 


1.09 
0.30 



Table 2 ahows that the composite ink Jet and magnetic ^cording sheets of the preaent invention each hav- 
ing a support sheet having a low thormai shn'nkage had a high ink absorption, high color density and high curl 
resistance. The composite recording sheet of Comparative Example 3 exhibited a poor curl resistance. The 
magnetic recording sheet of Comparative Example 4 having no ink-receiving layer exhibited a poor ink absorb 
3S tion. 

Example S 

A puip slurry for paper-maktng was prepared by mixing 16 parts by vveightcf precipitated o^fcrum carbonate 
40 into an aqueous slynry of 100 parts by weight of a hard wood bleached kraft pulp, adding 1.7 parts by weight ' 
of catlonic starch and 0.3 part by weight of an alkenyl succinio anhydrMe neutnsi sizing agent and fully stinging 
the mixture. The pulp slunry wasfed to a multi cylfndertype Fordfinear paper machine, the resultant wet paper 
was dried to a water content of 1 0% by weight a solutton of 7% by weight of oxidized starch in water was appi led 
in a dry weight of 4 g/m^ to both the surfaces of the dried paper by using a size press machine, the stzed paper 
45 was dried to a water content of 7% tiy weight. The resultant fine paper sheet had a basis weight of 200 g/m> 
and a thickness of 210 ^m and exhibited a bending (Gurley) stiffness of 1300 mgf. 

A coating lk|uid (VI) for a magnetic recording iayer and a coating liquid (V) for an Ink-receiving layer were 
prepared in the foliowing oompositbns. 



so 


Coatfnjg liquid (V) 


Component 


Part by weight 




y^lron oxide 


100 


S5 


PoTyvinyi alcohol 


25 




Styrene*butadiene copolymer latex 


15 
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Coating liquid (Vl) 


Comp£Mient 


Part by weight 


Rne amorphous silica particles (Trademark: Fineseal, made by Tolcuyama Soda K.K.) 
Polyvinyl alcohol (Trademark: R-IISO. Kuraray} 


100 
37 



10 



15 



20 



ao 



35 



40 



45 



60 



S5 



The'coattng liquid <V) was coated on a front surface of the fine paper sheet by uaing a testinig bar coater 
and dried to provide a magnetic recording layer having a dry weight of 40 g/m^. Then, the coating liquid (Vl) 
was coated on the surface of the magnetic recording lay^r In the same manner fia mentioned above and dried 
to provWe an ink-receMng layer having a dry weight of 1 2 g/mz. 

A composite ink Jet and magnetic recording sheet was obtained. 

Test re&ults are ahown in Table 3. 

Example 7 

A oomposrte mk jet and magnetic recording eheet was ptoduced by the same pfocedures as In Example 
6 with the following exceptions. 

The fine paper used as a support sheet was replaced by a multllayered synthetic paper sheet whfch was 
available under the trademark of Yupo FPG-200, from Oji Yuka GoselsW K.IC. contains an Inoitjanic pigmert. 
and had a bending (Gurley} stiffness of 1110 mgf and a thk^kness of 200 kutl 

A magnelk? recofding layer was tbrnied in a dry weight of 30 g/m^ ty coating a front surface of the multi- 
layered synthetic paper eheet with the coating liquid (V) by using a testing bar ooaterp and drying the coding 
liquid layer. 

An ink-receiving layer was fbrmed in a dry weight of 1 0 g/m^ by coating the coating liquid (VO on the surface 
of the magnetic recording layer and drying the coating liquid layer. 

Further, the surface of the mulfiiayered synthetic paper sheet was coated with the coating liquid (Vi);and 
dried to f6rm an additional ink-receiving layer having a dry weight of 8 g/m^. 

Test results are shown in Table 3» ' 

Example fi 

A composite ink jet and magnetic recording eheet was produced by the same procedures as in Exarnple 
0 with the following exceptions* 

The support sheet consisted of 0 multilayered synthetic papersheet» Ylipo FPG-250, the magnetic record- 
ing layer was fbrmed En an amount of 35 gfnfi and the ink-receiving layer was fbnmed in an amount of 12 g/m?. 

The test rasutts are shown In Table ^ 

Comparative Example 5 

A magnetic recording sheet was prod uccd by the same procedure as In Example except that a magnetic 
recording layer was formed in an amount of 30 grtm^ on a front surfiwe of the fine paper sheet by using a testing 
coater. No Ink-receiving layer was formed on the magnetic recording layer. 

Comparative Example s 

A composite ink jet and magnetic recording sheet was produced by the same procedures as In Example 
7, except that the Ink-receiving layer was Ibmied on the megnette recording layer, t>y coaUng a coating Ik^ukJ 
(Vll> having the following composition; 



Coating liquid (VII) 


Component 


Part by weight 


Caldum carl>onate pigment (Trademark: Brilliant 15, made by Shiraishi Xogyo K.K.) 
Polyvinyl alcohoi (Trademark: PVA-117. made by Kuraray) 


100 

; 40 
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15 



20 



The dried ink-receiving layer had a weight of 11 g/m^. 
The best residts are shown in Tabia 3. 

Example 9 

A oomposlte ink jet and magnetic recording sheet was produced by the same prooedurea as in Example 
a, except that e magnetic recording layer in a dry weight of 32 g/m^ was formed t>y coating the coating liquid 
(V) on a front surface of the multilayered synthetic paper sheet (Vupo FPG-250), and an ink-receiving layer 
in e dry weight of 11 glm^ was formed t>y coating the coating (iquid <V|) on the magnetic recording l^er. No 
additional inkneceiving lay^ was formed on the back surface of the synthetic paper eheet 

The test results are shown In Table 3- 

Comparative Example 7 

A oomposile Inkjet and magnetic recofxllng sheet was produced by Che same procedures as rn Example 
7. except that a magnetic recording layer in a dry weight of 30 g/m^ was fcrnned by coating the coating ik^uU 
(V) on a front surface of the synthetic paper sheet (Yupo FPi^ZOO), an fnK-recciving layer in a dry weight of 
12 gfxn^ was formed i>y coating the coating liqufd (VII) on IJ^ magnetic recortJing layer, and an additional Ink- 
receiving layer In a dry weight of 9 g/m^ was formed by coating the coating liquid (VII) on a back aurtiace of 
the synthetio paper sheet 

The test results are shown In Table 3. 



Table 3 



25 



30 



4$ 



>v Item 


Ink 


jet record ing properties 


Applica- 
bility to 
offset 
printing 






Ink 

absorptiion 


Optxcal 
density 


Quality of 
ink image < 


Example Mo« 




Front 
side 


Baclc 
side 


Front 
side 


Back 
side 


Front 
side 


Back 
side 


Front 
side 


Back 
side 


Example 


6 


3 


2 


1.49 


1.32 


3 


3 


3 


3 




7 


3 


3 


1.46 


1.51 


3 


3 


3 


3 




8 


3 


1 


1-46 


1.40 


3 


2 


3 


3 




9 


1 


3 


1.37 


1.48 


1 


3 


1 


3 


Comparative 
Example 


5 
6 


1 

X 


2 
1 


1.36 
1.13 


1.31 
1.3B 


1 
2 


3 
2 


1 
3 


3 
3 




7 


1 


1 


1.15 


1.16 


2 


2 


3 


3 



90 



Note; Front side . . . The surface Side of the 

composite recording sheet having the magnetic 
recording layer 

Back side » . . The surface side of the 
composite recording sheet free from the 
magnetic recording layer 
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Claims 

1 . A composite ffik-^jet and mag netic racording $heot cxjmprisinQ: 

(A) a composite substrate sheet compnsing (a) a support sheet and (b) a magnetic recording layer 
5 formed on a surface of tlie support sheet and comprtsfng magnetic partidea and a binder resin; and 

(B) an Ink-receiving layer formed on a surface of the composBe substrate sheet and comprising amor- 
phous slirca particles and a binder resin, 

the support sheet having a thickness of 20 to 350 ^m end exhibiting a bending stiffness of 1000 
to 3000 mgf 

10 

2. The composite recording sheet as clarmed in claim 1 , wherein the ink-receiving layer is arranged on the 
surface of the support sheet of the composfte substiate sheet free from the magnetic recording layer. 

d. The composite recording sheet as claimed in claim 1» wherein the ink-recelvfng layer b arranged on the 
magnetio recording tsyer of the composite substrate sheet 

4. The composite recording sheet as claimed In claim 3, wherein an additional rnk-reoeiving layer is arranged 
on the support sheet surface of the composite substrate sheet 

fi. The oompostte recording sheet as claimed In claim 1. wherein the support sheet of the composite sub- 
^ strate sheet consists of a member selected from the grou p consisti of a non-coated pape r sheet, coated 

paper sheets and synthetic polymer sheets. 

6. The composite re^rding sheet as claimed in dalm 1 , wherein the support sheet of the composite sub- 
strate sheet has a basis weight of 100 to 300 g/m^. 

7. The composite recording sheet as claimed in d^lm 1^ wherein the amorphous silica particles of the ink- 
recsiving layer have an average size of 0.5 to 15 ^m. 

8. The composite recording sheet as claimed in claim 1 , wherein the amorphous silica partrcles of the ink- 
^ receiving layer exhibit an oil absorption of 100 to 40O ml/IOOg. 

9. The composite recording sheet as claimed in claim 1, wherein the amorphous silica particles In the Ink*- 
recehrbg layer are present In a contentof 30 to 80% by weight based on the total weight of the ink-receiving 
layer. 

10. The composite recording sheet as claimed in dalm 1p wherein the binder resbi of the inK^recelving layer 
comprises at least one member selected from the group oonslstlng of pdyvtnyl alcohol and Its derhrath^p 
proteins, starch, starch derivatives, styrene-butadiene copolymers, methyl methacryiate-oon/ugated 
diene copolymers, acrylic acid ester polymers and copolymers, methacryllc acid ester polymers and oo- 

^ polymers, ethylene-vinyl acetate copolymers, derivatives of the abovermentlcned polymers and copoly- 

mers nxKlified with at least one functional group, melamine^formaldehyde resins, urea-formaldehyde- 
resins, maieic anhydride copolymers, polyacrylamide resins, polyurethane resins, unsaturated pdyastsr 
resins, polyvinyl butyiral resins and alleyd resins. 

11. The cximpcsite sheet as dalmed in claim 1, wherein in the ink-recehring layer, the binder resin in present 
^ in a content of 20 to 70% fay weight 

1 2. The composite recording sheet as clalrned in dalm 1 , wherein the magnetic partldes of the magnetio re- 
cording layer comprise at least one meniber selected from the gfoup consisting of r-iron oxide, cobalt- 
modified iron oxide, barium ferrite and chromium oxides. 

so 

13. The composite recording sheet as claimed in dalm 1« wherein the binder resin of the magnetic recording 
layer comprises at least one memt>er selected from the group consisting of polyvinyl alcohol and its der- 
ivatives proteins, styrene-butadiene copolymers* methyl methacrylaCe-fautadlene copotymers, styrehsbu- 
tadrene-methyl methacrylate terpolymers, polyacrylfc resins, polyvinyl acetate resins, polyurethane res« 

S5 Ins, polyvinyl chloride resins, polyester resins and vinyl chloride- vinyl acetate copolymers. 

14. The composite recording sheet as claimed in dalm 1, wherein the Ink-receiving layer Is present in an 
amount of 3 to 20 g/knz. 

15 
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15^ The oomposUe racordfng sheet as claimed in daim 1 . wherein the magnetic recording layer is present in 
an amount of 25 to 40 gAn^. 

16. The composita recording sheet as claimed in daim 1 , wherein the support sheet of the composite Gut>- 
5 strate sheet comprises a multOayered sheet oompridlng a plurality of ^astio resin films each comprising 

a polyof^ine rssln matrix and an inorganic pigment dispressed in the matKx and each oriented In at least 
one direction, the support sheet exhibiting a tfiermal shrinicase of 0.5% or less both in the iongitudinsi 
and transverse direotiona thereof at a temperature of 1 0O^C. 

17. The composite recording sheet as daimed in daim 16, wtien&in the polyolefin resin in the plastic resin 
films cocnprises at least one memt>er«eiected from the group consisting of polyethylene, polypropylene, 
ethlene-propylerie copolymers^ ethyl ene-vinyl acetate copolymers. 

18. The composite recording sheet as ciaimed in daim 16* wherein the inorganic pigment In the plastic resin 
films comprises at least one member selected from the group consisting of calcium carbonate, anhydrous 
clay, diatomsceus earth, talc end silica. 

19. The composite recording sheet as daimed in daim 16, wherein the fnorganio pigment in the plastic resin 
films in present In a content of 6 to 66% by weight 
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